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\ 944 PROBABILITY 

26.5. Incomplete Beta Function 

26.5.1 

t i .  
RelaUon to the ~ h i - ' s ~ u n n  Distribution 

If X :  and X i  are independent random variables 
following chi-square distributions 26.4.1 with v ,  

,,,* ,  and vz degrees of freedom respectively, then 

-xz is said to follow a beta distribution with x:+x; 
v ,  and v2 degrees of freedom and has the distribu- 
tion function 

Series Expansions (O<x<l) 
26.5.4 

( l - ~ ) ~a-1 a-1 (1-ry= - ( - 1 , ) (integer 11)
B(a,b )  i-a 

FUNCTIONS 

Continued Fractions 
26.5.8 

a- 1
Best results are obtained when r<-.a+b-2 

Also the 4m and 4 m+ 1 convergents are l&s than 
( a  b) and the 4m+2, 4m+3 convergents are 
greater than I.(a, 6). 

Recurrence Relations 
26.5.10 

26.5.14 

1 1
I . ( U , ~ ) = ~  ( E - ; ~ [ XI ~ - . .(a ,a zt=4 r] 



+. 


PROBABILITY FUNCTIONS 945 
Asymptotic Expmnaions 

26.5.17 and y is tnken negative when x< -a-1 

l-Iz(a,b)=Zl-z(b,a)-- F ( b  Y )  a+b-2 

F ( b )  
Approximntiona 

26.5.20 I f  (a+ b- 1 ) ( 1-x)2 .8  : 

I(b-3)(b-2)(5b+7)(b+l+~) 

I,(a, b)=Q(x21v)+c, 

( ~ + ~ + Y ) Y ' I )  I e / < 5 ~ 1 0 - ~if a+b>6 

y=-Nln x, N=a+---b 1 x2=(atb-l)(l-x)(3-x)-(1-x)(b-I),
2 2 

26.5.18 	 v=2b 

(a-1-w)
a b + { 2b 	 26.5.21 I f  ( a f b - l ) ( l - x )  2 .8  

2 a+ 1 ( - 2  -
3 1 	 - b ( a .  *)=P(Y)+E, (2b) 2 3 2 3 


(a1<5X10-' if a+b>6
(i-8-; +)) 
W= b (L) 	 y=-- 3 [Wx(l -h)-W2(1-k)]  1-2 

26.5.19 

L ( a , b ) - P ( ~ ) - Z ( ~ )  [a,+ 	a2(y-al) 
wl= ( b ~ ) l / ~ ,  w,=[a(l-z)]"a 

aa(l+Y'I2)+ . , .] 
+ l+a2 

Appmximntion to the Inverse Function 
al-3 (b-a) [(a+b-2)(a-l)(b-I)]-% 

26.5.22 I f  ZZv(a, b) =p und Q(y,) =p then 

a 
5=a+6el. 

15 	 4 

a-1 - w= 	 5 2y2=2 [(a+b-1) In 
a+b-2 
- in 

(a+b-l)x
a+b-l+(a-l) 

h=2(-+-) 1 1 - 1  ,+(b-1) in (a+b-l)(l-2) ] 2a-1 2b-1 6 

Relations to Other Functions and Diatributions 
Function Relation 

26.5.23 Hypergeometric function B(a,z F(a, 1-b; a+l; z)=I.(a, b) 

"'F"

26.5.24 Binomial distribution, C;,.n,: 2~)~(l-p)m-I=zp(a,,n--.~+l)a r c -

I -0 

26.5.25 ( (  	 c)pa( l -p)""=~, , (a ,  n-a+l)-I&+ 1, n- a )  * 

26.5.26 Negative binomial distribution 5Cf: - I )  pu@=I,(a, n)
4-11 

26.5.27 Student's distribution * 

V?26.5.28 F-(variance-ratio) distribution &(FIv1,v , )=~z  (z, $), 3 ~ -
VZ+VI F 

'See pnse 11. 




